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STUDIES ON THE MARKET MILK 
OF IOWA
By B. W. Hammer and A. J. Hauser
A study of market milk conditions in Iowa by the market 
milk laboratory of the dairy department at Iowa State College 
reveals the fact that the state has a real milk problem to deal 
with.
In the cities and towns in which the investigation was car­
ried on, the results indicate these facts:
The milk and cream, whether raw or pasteurized, commonly contains 
excessive numbers of bacteria, altho samples without excessive numbers were 
sometimes found.
The presence of large numbers of bacteria in pasteurized milk and cream 
indicates that the heat exposure used in some plants is too low, altho improper 
handling after pasteurization is also partly responsible for this condition.
The smaller towns, in general, have milk with lower bacterial counts 
than larger cities, due, undoubtedly, to the prompter delivery of milk after 
production.
The flavor of market milk and cream is often very poor, altho sometimes 
excellent.
Large amounts of sediment are not uncommon in Iowa milk and some­
times it also has an excessive amount of acid.
A considerable amount of bulk milk is still sold in Iowa.
In general the chemical composition of milk, as represented by the per­
centages of fat and of solids not fat, is satisfactory.
Upon matters of flavor, and sanitary quality, consumers do not in many 
cases make enough distinction between good and bad. Surprisingly poor 
products can be sold and the dealer still retain his customers.
The ideal milk supply* is one derived from healthy animals 
cared for by members of the family supplied. Under such con­
ditions the methods of production and handling as well as the 
age of the milk are known, the milk is not handled by successive 
individuals who may comtaminate it and it is safe from either 
the addition or subtraction of various materials. However, such 
a supply is generally impossible under present day conditions, 
particularly in cities and towns, and the trade in milk is now 
about as complex as the trade in many other lines, with the re-
Under the heading of milk supply are included milk, table cream, whipping cream and buttermilk. ■
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suit that the buyer frequently no longer knows the methods used 
in the production or the care exercised in the handling of the 
product.
In general, the larger the city the more complex is the milk 
supply system; if milk is shipped for considerable distances and 
then passes thru some city milk plant it cannot be expected to 
be of as good quality as milk produced nearby and delivered 
directly to the consumer within a few hours, unless the details 
of the handling process are carefully attended to. Where the 
proper attention is given, however, excellent milk can be supplied 
to any city regardless of its size. The large cities of the country 
receive milk of a widely varying quality depending on the demand 
that is made of the dealers for attention to the details of their 
handling process.
Iowa has no large cities but does have a considerable num­
ber of medium sized ones. Of the total 2,224,771 people living 
in the state according to the 1910 census, 16.9% live in cities 
of over 20,000 inhabitants, 21.0% live in cities of over 10,000, 
23.7% live in cities of over 5,000 and 38.3% live in towns and 
cities of over 1,000; this leaves 61.7% of the people of the state 
on farms and in towns and cities of less than 1000. From these 
percentages it is quite evident that Iowa has a milk problem as 
well as some of the states in which agriculture is not such an im­
portant industry.
Iowa has had some legislation relative to milk. The dairy 
commissioner of Iowa in 1892 was empowered to appoint, in 
cities and towns of 10,000 or more inhabitants, local city milk 
inspectors and the office of state dairy inspector was created in 
1910. The milk inspection has undoubtedly been of the 
greatest importance in improving the milk supply, but the 
local inspectors have been unable to do a great deal of work 
along the lines of bacteria, flavor and acidity, because of 
the lack of both time and facilities; accordingly information re­
garding many of these points is very limited.
The establishment of a market milk laboratory in the dairy 
department of Iowa State College necessitated ai study of the 
milk supplies of some of the cities of the state so that actual 
conditions might be learned and practical suggestions for im­
provement offered. This study was made as to the following 
points, all chosen so that the information secured would make it 
possible to suggest improvements on the basis of knowledge of 
existing conditions, and to note if improvement is made:
1. The present condition of the milk supply in various localities of the
state.
2. The defects of the present methods of handling milk.
3. The influence of pasteurization on the quality of the milk
4. The influence of the size of the town on the quality of the milk.
5. The influence of the various systems of handling milk on the quality.
4
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POINTS TO CONSIDER IN  JUDGING THE VALUE OF 
M ILK  AND. CREAM
In judging milk and cream in this study, attention was 
given to bacterial content, flavor, per cent of fat and of other 
solids, sediment, acidity, and package.
The most important consideration in judging a given sample 
of milk* is the bacterial content. The milk may contain spe­
cific disease-producing organisms which come from the cows, 
or their surroundings, or from the persons coming in contact 
with the milk. Again, it may contain large numbers of mis­
cellaneous organisms which, when the milk is consumed, par­
ticularly by infants, may cause various disturbances. Products 
that have been elaborated by the growth of bacteria in milk may 
be the cause of poisonings when the milk is consumed.
Because of the difficulty of determining the different kinds 
of bacteria present in milk as well as the danger from them, the 
total number has come to be recognized as a valuable index to 
the condition of milk from a bacteriological standpoint. Or­
dinarily when milk comes from the udder of the animal it con­
tains only small numbers of bacteria. If it is handled careless­
ly in the stable or dairy, held for a long time, or held at a high 
temperature, the number will be greatly increased j accordingly 
high bacterial counts indicate improper methods in the produc­
tion or in the care of the milk, or both. Of course large numbers 
of bacteria in milk do not necessarily mean that milk is harmful, 
because buttermilk with its enormous numbers of bacteria is 
recognized as a very valuable food, but the conditions which are 
responsible for the large numbers of bacteria are the conditions 
which, in general, favor the introduction and development of 
harmful types. Large numbers also mean that the m ilk  has poor 
keeping qualities, a point that should be taken into considera­
tion in judging it.
The flavor of such dairy products as cheese and butter 
largely determines their market value, but in general this is not 
so true of milk and commonly 'the consumer pays but little at­
tention to the flavor of the product. The flavor of mi lk is in­
fluenced by quite a number of factors due in part to the power 
of fat to absorb flavors and odors. Certain of the foods given 
cows may influence the flavor of the milk unless care is exercised 
in the time (with respect to milking) that they are given. If 
milk is exposed to an atmosphere ladened with the odor of de­
composing material, certain vegetables, or such products as gas­
oline, the flavor of the milk will be markedly influenced. Bac­
teria growing in milk also may in certain cases be the cause of
*Under the present heading the statements made in regard to milk are eaually ap­
plicable to table cream and whipping cream. * *
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undesirable flavors; so also occasionally may exposure to light. 
There are great variations in the ability of different persons to 
detect undesirable flavors and a flavor that is quite objection­
able to one may go unnoticed by another.
The per cent of fat as well as solids not fat is also of impor­
tance because if the amount of fat is being decreased either in­
tentionally or unintentionally (due to poor methods of handling 
the milk), the nutrients to which the purchaser is entitled are not 
being received.
The sediment in milk is a rough index under certain condi­
tions of .the care used in handling. The sediment can be readily 
observed at the bottom of the bottle after it has stood for some 
time. By filtering the milk thru a cotton filter the sediment 
can be very largely removed and a better idea of both its amount 
and nature obtained. In some laboratories the sediment test 
is replacing the bacterial determinations because of the ease 
with which it can be applied. Many milk dealers, however, 
have replaced the ordinary cloth strainers, which allow much 
sediment to pass, with cotton strainers. In milk that has passed 
these strainers the bacterial count may be very high and the sed­
iment test still show practically no dirt. Milk clarifiers 
afford another means of removing a large percentage of the 
dirt present in milk.
The acidity of milk is of importance since in general a high 
acidity indicates bacterial development; as the original acidity 
of milk varies greatly this variation is well taken care of in the 
comparatively high acidity allowed for a perfect score.
The package is considered in judging, inasmuch as a de­
fective package does not prevent the contamination of the milk 
during transportaion to the consumer. Cracked or chipped bot­
tles or leaky caps all afford opportunities for such contamination.
METHODS USED
In the present studies samples of milk, cream, both table 
and whipping, and buttermilk were examined. The milk and 
cream samples were scored according to the score cards adopted 
by the U. S. Department of Agriculture* while the whipping 
cream was scored according to the cream score card, with the ex­
ception that 30% fat was considered perfect and one point was 
deducted for each half per cent below this. The buttermilk was 
examined for flavor, fat and acidity only.
All of the samples were collected in twelve cities of the state 
by a representative of the dairy department, and six trips were
*The U. S. score card for milk allows 35 points for bacteria, 25 points for flavor, 10 
points for fat, 10 points for solids not fat, 10 points for sediment, 5 points for 
acidity and 5 points for package. The score card for cream is the same except 
that 20 points are allowed for fat and solids not fat are disregarded.
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made to each city from about the middle of February to the end 
of July, 1914. Cities of various sizes were chosen while the dis­
tance and train connections from Ames were also determining 
factors. Most of the samples were secured from milk dealers, 
but in some of the smaller places samples were secured from peo­
ple who sell only to neighbors. A few of the samples were gotten 
in creameries that sell to persons calling for milk, cream and 
buttermilk. In some of the smaller cities only a few samples 
could be secured because of the small number of persons handling 
milk. I t is believed that the samples secured are representative 
of those sold in the state.
The samples were packed in ice as soon as secured and kept 
well iced until examined, which was from three to twelve hours 
after collection. In the great majority of the cases, when the 
materials were sold bottled, they were brought to the laboratory 
in the original containers, while in all other instances the samples 
were received in sterile bottles.
On the arrival of the samples at the laboratory, the portions 
of each to be used for the bacteriological work were first removed. 
The agar used in determining the number of bacteria was that 
recommended by the American Public Health Association. 
Three dilutions in duplicate were poured from each sample, the 
dilutions most commonly used being 1 100th, 1 1000th, and 1 
10,000th of a c. c. If for some reason it was believed that the 
count would be high, greater dilutions were used. In certain 
cases the plates representing the highest dilution contained ex­
cessive numbers of bacteria and it was necessary to resort to 
estimation instead of counting. Altho this was objectionable, 
it was believed to be preferable to raising the dilution and run­
ning the risk of getting inaccurate results with the more impor­
tant, q1ow count samples. The plates were incubated 48 hours 
at 37° C. The presence of colon bacteria* in various quantities 
of milk was determined by the use of ox bile to which had been 
added 1% lactose and 1% peptone. The inoculated fermenta­
tion tubes were incubated at 37° C. for 3 days, and a gas pro­
duction of 10% or over was coqsidered indicative of colon bac­
teria. In all of the samples of milk and cream 1 c.c., .1 c.c., .01 
c. c., and .001 c.c. were tested for colon bacteria; in the tables 
only the smallest amount of milk showing colon bacteria is re­
corded while the samples showing no colon bacteria in 1 c.c.
*Under the term colon bacteria are included certain gas-forming organisms that are 
ot considerable sanitary significance in water. These organisms are normally 
present m the intestinal tract oi warm blooded animals and a knowledge of their 
presence or absence in water is an aid in determining whether or not that water 
has been contaminated with fecal material. The importance of these organisms 
m milk is still but very little understood and, since a considerable number of 
bacterial counts were to be made, it seemed advisable to secure data dealing with 
the presence of these colon bacteria-in different amounts of milk in order to com- 
pare the total numbers of bacteria and the presence of colon bacteria under Iowa conditions;
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have a 0 in the 1 c.c. column. In our work the scores on the 
bacteria in the samples of pasteurized milk were allowed on the 
same basis as those in raw milk. This is undoubtedly unfair, 
but it seemed advisable in this preliminary work for purposes 
of comparison. A proposed score card for the bacteria in pas­
teurized milk is given in the appendix.
The average bacterial count for each city was not computed 
because it is believed that an average fails to give any real infor­
mation regarding the conditions of a given milk supply from a 
bacteriological standpoint, inasmuch as a very few high counts 
may greatly overshadow a comparitively large number of ex­
ceptionally low counts. The average count has been used in cer­
tain cases, however, when comparing the number of bacteria in 
raw and pasteurized milk.
The bacterial counts were commonly divided into five groups 
as follows: Group 1,1 to 10,000 per c.c., group 2,10,001 to 100,000 
per c.c., group 3, 100,001 to 500,000 per c.c., group 4, 500,001 to 
1,000,000 per c.c., and group 5, over 1,000,000 per c.c.
The distribution of the counts into the groups is shown in a 
general way by various combinations of the figures 1, 2, 3, 4 and 
5, (representing the various groups) and 0 where no counts fall 
in one or more groups. The first figure in a combination repre­
sents the group into which the largest number of the counts falls, 
the second figure represents the group into which the sceond 
largest number of counts falls, and so on. For example, the com­
bination 32154 means that group 3 (100,001 to 500,000) includes 
the largest number of counts, group 2 (10,001 to 100,000) in­
cludes the second largest number and so on. A dash between 
two of the numbers means that the groups which they represent 
contain the same number of counts. The combination 23-100 
indicates that groups 3 and 1 contain the same number of counts; 
the 00 means that none of the counts fell into the groups not re­
corded, namely 4 and 5,
The flavor was judged soon after the portions for the bac­
teriological work were removed, and in general the score given 
represents the average score of two judges. The milk was al­
ways warmed before the scoring was done. The fat determina­
tions were made by the Babcock method, and the values for solids 
not fat were calculated from the lactometer readings and the per 
cents of fat. The sediment was scored from the discs obtained 
by using a sediment tester. In the work on acidity, a 5 c.c. sam­
ple was titrated with n/20 NaOH. The package was scored in 
the field at the time of collection, and bulk samples were scored 
0 on package.
In the work on the amount of milk given for a quart or a 
pint and the amount of cream given for a half pint, the weight 
of the milk or cream was secured by taking the weight of the
8
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filled bottle and subtracting from it the weight of the empty 
bottle (after washing and drying). In computing the volume 
m c.c., the specific gravity of the milk was considered to be 1.032 
and of the cream 1.0174 (the specific gravity of 16% cream). 
Ibere may be some question regarding the value used for cream 
because of the wide variation in the per ceilt of fat in the various 
samples, and with cream of a high fat content our method 
is somewhat unjust. The voluipe of cream put into the bottles 
however would undoubtedly have been the same regardless of 
tne tat content of the material, so it seemed advisable to use a 
single value for the cream as was done with the milk, and for this 
value the specific gravity of 16% cream seemed preferable.
THE RESULTS OF THE STUDY
f a -^ach has been taken up separately in the tabulation 
oi data. 1 he results of the laboratory study are given, preceded 
by a discussion of the conditions that rule in each city. The in­
formation presented was collected in various ways, but in gen­
eral it was compiled from statements made by the milk men and 
from observations. In a number of instances part of the infor­
mation was supplied by Ihe local milk inspectors. The milk 
situation changes very rapidly, particularly in some of the smaller 
cities and towns, so that conditions may now differ from those 
herein described.
ALGONA
(Population 2,908, 1910)
In Algona there are two dealers who have regular milk 
routes. One, who produces and buys milk, operates an auto 
truck and a wagon and sells about 400 quarts of milk and a small 
quantity of cream daily, while the other, who produces his entire 
suppfy, has one wagon only and sells 80 to 85 quarts of milk and 
0 quarts of cream. Both cool and bottle the milk and in sum- 
meiL^a ^  1CG milk during transit. Only one delivery is made
each day at which time both morning and night milk is sold, 
inese dealers sell the cream separated from their surplus milk 
and m addition the larger dealer buys cream in quantities suffi­
cient to supply his trade.
Algona is rather distinctive in its milk supply, for in addi­
tion to the two milk dealers, there are four professional men who 
own herds and give considerable attention to the production and 
handling of milk. These men sell to their neighbors in amounts 
ranging from 2 or 3 quarts to 50 or 60 quarts and dispose of the 
remainder of their supply to the local creamery. In some cases 
he milk is cooled and bottled and sold as the neighbors call for 
it, while in other cases the customers come with their own con-
9
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tainers. In & few instances milk is sold in small quantities from 
cows owned in town. Milk from tuberculin tested animals is 
available but apparently pasteurized milk is not. In general 
the milk is marketed is good condition and at an age of from 4 
to 16 hours. The prevailing prices.are about as follows:
Milk—6 to 7 l-7c per quart.
3 to 4c per pint.
Cream—7 l-7c per half pint.
The total amount of milk sold is apparently about 260 
gallons or approximately 0.72 of a pint per person per day.
Thirty samples of milk were collected in Algona and ex­
amined in the laboratory. The scores on flavor varied from
19.00 to 23.75 and averaged 21.87. The sediment scores ran 
from 6.00 to 9.50 and aiveraged 8.24. The average per cent of 
fat was 4.39 and the individual samples varied from 2.5 to 5.5. 
Only one (3%) of the samples was below the state standard for 
fat, while 7 (23%) showed at least 5% of fat. The average score 
on fat was 9.41. One of the samples scored 0, but 22 (73%) 
scored perfect. The solids not fat averaged 8.91%. The av­
erage score on solids not fat was 9.7 and 25 (83%) of the samples 
scored perfect. The acidities varied from .13 to .19% and aver­
aged .156%. The average score on package was 3.00, the low 
value being due to a considerable number of bulk samples. The 
average total score was 80.32 while the individual scores varied 
from 41.25 to 94.00.
The bacteria varied from 350 to 6,000,000 per c. c., the 
distribution into groups being represented by the combination 
1254 0. The large percentage of samples (47 %) had a bacterial 
content ranging from 1 to 10,000, a rather remarkable condition 
where no attempt is made to supply certified milk. Only 6 (20%) 
of the samples failed to receive values for bacteria, while the low­
est value given on bacteria was 19 and the highest 35. Table I 
shows the actual percentage of samples falling into each group and 
also the relation between the bacterial counts and the presence of 
colon bacteria*.
Fourteen samples of cream were studied. The average score 
on flavor was 20.36 and the individual scores ran from 16.00 to 
21.75. The scores on sediment varied from 7.00 to 9.25 and aver­
aged 8.55. The per cent of fat varied from 19.5 to 35.0 and aver­
aged 27.43. The average score on fat was 19.9 and _all of the 
samples except 1 (7%) scored perfect. The acidities varied 
from .13 to .20 and averaged .149%. The average score on 
package was 2.14, the low value here again being due to the fact
*The presence of colon bacteria is discussed later.
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| | | i |  ^ l&rge percentage (50%) of the samples were bulk samples. 
The total scores varied from 50.25 to 92.25 and averaged 61.80.
The individual bacterial counts varied from 3,750 to 50 - 
000,000 per c.c. and 9 (64%) of the samples failed to receive 
values. The distribution of the counts into groups is represented 
by the combination 5 3210 , as shown in table II which also 
shows the relation between the bacterial counts and the presence 
of colon bacteria.
TABLE 1. ALGONA MILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
I in 1 c. c.
Colon 
bacteria 
present in 
1 c. c. 1
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
1 to
No. % No. . % No. % No. % No. % No. %
10,000 14 47 6 43 8 57 3 21 1 7 0 0
10,001
to
100,000 10 33 1 10 9 90 6 60 3 30 0 0
100,001
to
500,000 0 0
500.001 . 
to
1,000,000 2 7 0 0 2 100 1 50 j 1 50 1 50
Over I
1,000,000 j 4 13 3 75 1 25 0 0 0 0 0 0
TABLE II. ALGONA CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
1 in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
1 to 
10,000
No. % ' No. ■ %* No. % No. % No. % No. %
1 7 0 0 1 100 0 0 0 0 0 0
10,001
to.
100,000 2 14 0 0 2 100 0 0 0 0 0 0
100,001
to
500,000 3 22 0 0 3 100 2 67 I 33 1 33
500,001
to
1,000,000 0 0
Over 
1,000,000 ' 8 | 57 | 2 25. | 6 75 6 75 5 63 3 38
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AMES
(Population 4,223, 1910)
In Ames there are five dealers who have routes of importance 
and they sell a considerable portion of their milk in bulk to res­
taurants and student boarding clubs. In general milk is de­
livered once a day, altho some dealers have delivered twice a day. 
Cooling is accomplished by coolers of different types or by set­
ting the cans in ice water. On the wagons the milk is kept cool 
by ice or ice water. Most of the milk,'aside from that sold to 
restaurants and boarding clubs, is sold in bottles. A pasteur­
izing plant which received its supply from farmers, was in opera­
tion, but this has recently closed down. With an additional 
population of approximately 2800 students during the greater 
part of the year the daily consumption per person seems to be 
about .74 of a pint, as about 623 gallons of milk are sold. The 
prevailing prices seem to be about as follows:
Milk—7 to 10c per quart.
4 to 5c per pint.
Cream—9 to 10c per half pint.
Thirty-nine samples of milk were secured in Ames. The 
average score on flavor was 21.74, the individual scores varied 
from 20.00 to 23.50. The sediment scores varied from 5.00 to
9.00 and averaged 7.96. The percentage of fat varied from 3.4 
to 21.5 and averaged 5.04. The sample showing a fat content 
of 21.5% was a sample which was dipped from the top of a can. 
The scores on fat varied from 8.0 to 10.0 and averaged 9.82. The 
per cent of solidsnot fat varied from 7.8 to 9.6 and averaged 8.81. 
The scores on solids not fat varied from 1 to 10 and average 9.0. 
The acidities varied from .14 to .18 and averaged .155%. The 
package scores varied from 0 to 4.75 and averaged 1.94. The 
low average is due to a large number of bulk samples. The total 
scores varied from 48.00 to 85.00 and averaged 69.83.
The bacterial counts ranged from 3,300 to 3,500,000 per c.c. 
Twelve of the samples (31%) failed to receive values on bacteria 
while those which did receive values received from 1 to 32.5 points. 
The distribution of the counts into groups is shown by the com­
bination 2 3 5 1 4 . (See table III which also gives relation of 
counts to presence of colon bacteria.)
Twelve samples of cream were collected in Ames. These 
showed scores on flavor varying from 18.00 to 23.50, the average 
• being 20.42. The scores on sediment ranged from 7.50 to 9.50 
and averaged 8.56. The average percentage of fat was 27.58 
and the individual samples varied from 17.0 to 40.0. None of 
the samples were below the state standard and only one showed 
a score below 20. The per cent of acidity varied from .14 to ,.20 
and averaged .152%. The sample showing an acidity of .20% 
had a bacterial count of 215,000, so it is probable that the acid-
12
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ity was not due to the development of bacteria. The package 
scores varied from 4.00 to 4.75 and averaged 4.46. The total 
scores varied from 51.50 to 80.00 and averaged 60.94.
The bacterial counts ranged from 37,500 to 20,000,000 per 
c.c. while only three of the samples (25%) received values on bac­
teria, these ranging from 5 to 23. The bacterial count of the 
samples is shown in table IV. This table also shows the relation 
between the bacterial counts and the presence of colon bacteria. 
The distribution of the counts into groups is shown by the com­
bination 3-52-40.
TABLE III. AMES M ILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. %
1 to 
10,000 4 10 1 25 3 75' 2 50 2 50 1 25
10,001
to
100,000 18 46 6 33 12 67 8 44 0 0 0 0
100,001
to
500,000 11 28 2 18 9 82 6 55 6 55 2 18
500,001
to
1,000,000 1 3 1 100 0 0 0 0 O 0 0 0
Over
1,000,000 5 13 0 0 5 100 4 80 2 40 1 20
TABLE IV. AMES CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
| 1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
1 to
No. % No. % No. %■ No. % No. % No. %
10,000 0 0
10,001
to
100,000 1 8 1 100 0 0 0 0 0 0 0 0
100,001
to
500,000 5 42 1 20 4 80 4 80 2 40 2 40
500,001
to
1,000^000 i 8 0 0 1 100 1 100 1 100 0 0
Over
JL,000,000 5 42 0 0 5 100 4 80 3 60 3 60
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Altho only one dairy was putting out pasteurized milk in 
Ames, and that only during a part of the time covered by the 
experiments, it seemed advisable to compare the pasteurized 
milk with the unpasteurized milk. The pasteurized milk (7 
samples) showed an average bacterial content of 357,000 per c.c. 
while the raw milk showed an average bacterial content of 483,889. 
Considering the small number of samples involved the difference 
is of no significance. The average bacterial content of the pas­
teurised milk was higher than the common limit of 50,000 per c.c. 
and only one of the samples ran inside this figure.
The average flavor score for the pasteurized milk was 22.43 
and for the raw milk 21.59 or a difference of .84 of a point in favor 
of the pasteurized milk.
BOONE
(Population 10,347, 1910)
In Boone one dealer, who produces and buys milk, has the 
greater part of the milk trade, both wholesale and retail. He 
operates four or five wagons and sells, in part, milk from tuber­
culin tested cows in his own herds and in the herds of some of his 
shippers. There are three other dealers selling their own prod­
ucts and having milk routes of from 25 to 50 gallons and still oth­
ers who deliver smaller amounts. In addition, milk from cows 
kept in town is sold to families in the neighborhood. Restaurants 
retail milk when they can spare it. Most of the milk and cream 
sold is bottled. Morning milk can be had from practically all 
of the dealers, but milk from the night before is also delivered by 
some. In general the dealers use ice on their wagons and most 
of the milk is cooled immediately after milking by setting the 
cans in ice water. At Boone, milk for cooking purposes is also 
sold to the Pullman Company. Apparently no pasteurized milk 
is available. The prevailing prices are as follows:
Milk—6J4 to 8K c per quart.
4 to 5c per pint.
Cream—  6J4 to 10c per half pint.
Thirty-five samples of milk were collected in Boone. On 
flavor, the scores varied from 17.00 to 24.00 and the average was 
21.34. The sediments score varied from 4.50 to 8.75, the average 
being 7.37. The average per cent of fat was 4.47, the individual 
samples testing from 2.3 to 11.5. Only one sample (3%) was 
below the state standard. The average score on fat was 9.22 
while the individual scores varied from 0 to 10.0. The per cent 
of solids not fat varied from 7.5 to 9.5 and the average was 8.80. 
The scores on solids not fat varied from 0 to 10.0 and averaged
8.9. The acidities of the samples ranged from .13 to .22 and 
averaged .161%; only two of the samples were cut on acidity
14
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TABLE V. BOONE MILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
[present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
| Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No._ % No. % No. ' % No. %
1 to 
10,000 3 8 3 100 0 0 0 0 0 0 0 0
10,001
to
100,000 13 38 1 8 12 92 8 62 4 31 2 15
100,001
to
500,000 6 17 2 33 4 67 4 67 3 50 1 17
500,001
to
1,000,000 3 • 8 0 0 3 100 3 100 3 100 2 67
Over
1,000,000 10 29 1 0 0 10 100 10 100 9 90 5 1 50
and the average score was 4.91. The package scores averaged
H i  fr°m 0 to 5.00. The total scores ranged from 47.05 to 86.75 and averaged 64.10.
The bacteria varied from 50 to 18,000,000 per c.c., table V 
showing the number of samples falling into each group. The 
distribution into groups is shown by the combination 2531-4  
bixteen of the samples (46%) failed to receive values on bacteria 
while the scores received by the other samples varied from 3 to
Jf-i' % able V also shows the relation between the bacterial counts and the presence of colon bacteria.
Fifteen samples of cream were examined and the data ob-
1 1table 6- The scores on flavor varied from18.00 to 24.00 and the average was 21.15. The sediment scores 
ranged from 6.00 to 9.50 and averaged 7.87. The per cent of 
iat varied from 13.5 to 33.0 and averaged 22.73. The average 
score on fat was 16.9, the individual scores varying from 0 to 20. 
Iwo of the- samples (13%) were below the state standard. The 
acidities of the cream varied from .13 to .19 and averaged .152%, 
AH of the samples received a perfect score on acidity The 
package scores varied from 0 to 5.00 and average 2.48. The 
average total score was 53.63 and the individual scores ranged 
from 33.25 to 89.50. ■
The bacterial counts varied from 2,500 to 9,500,000 per c.c. 
the grouping being represented by the combination 53410. Only 
three of the samples (20%) received values on bacteria. Table VI 
shows the actual percentages of samples in each group and the
15
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TABLE VI. BOONE CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.,
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in  
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
1 to 
10,000
No. % No. % No. % No. % N o., .% No. u
1 7 1 100 0 . 0 0 0 0 0 0 0
10,001
to
100,000 0 0
100,001
to
500,000 4 27 1 25 3 75 2 50 2 50 0 0
500,001
to
1,000,000 3 20 0
0
3 100 2 67 2 67 1 33
Over
1,000,000 7 46 0 0 7 100 7 100 6 86 5 71
relation between the bacterial counts and the presence of colon 
bacteria.
CEDAR RAPIDS  
(Population 32,811, 1910)
At Cedar Rapids the largest dairy, which puts out about 
1600 quarts of milk and about 200 quarts of cream, supplies 
pasteurized products. The milk is either shipped by trolley or 
hauled in by the producer and then pasteurized. One or two 
other dealers operate two wagons, but the majority have only 
small businesses. They produce their own supplies, either in 
whole or in part, and deliver once daily, handling both morning, 
and night milk. Milk from tuberculin tested animals is not avail­
able and the large dairy above mentioned seems to be the only 
concern delivering pasteurized milk. Nearly all of the dealers 
cool the milk by the use of coolers or by the more common method 
of setting the cans in well water or ice water. The milk is generally 
kept cold during delivery, being either carried in ice water or 
covered with crushed ice. Much of the milk is bottled but about 
half of the small dealers deliver in bulk. Cedar Rapids is char­
acterized by a large number (about 60) of small dealers. There 
is also an unusually large number of stores and bakeries which 
retail milk. Altho milk is generally put out in quarts and pints, 
the large company supplying pasteurized milk puts out half 
pints and third quarts for hotel and restaurant trade. The pre­
vailing prices seem to be about as follows:
Milk—6 to 8 Me per quart.
3 to 5c per pint.
Cream—6 to 10c per half pint.
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E lu s iv e  of the sales to ice cream dealers, the amount of 
milk sold daily is about 2,625 gallons which equals approximate­
ly .64 pints per person.
In all 65 samples of milk from Cedar Rapids were examined. 
The scores on flavor varied from 16.00 to 24.00 and averaged 
21.05. The sediment scores averaged 7.23 and varied from 3 50 
to 9.00. The per cent of fat varied from 3.0 to 6.2, and averaged
4.09. It is worthy of note that none of these 65 samples fell 
below the state standard. The average score on fat was 9.19 
and varied from 4.0 to 10.0. The solids not fat varied from 7 2 
to 9.4 and averaged 8.57%. The scores on solids not fat varied 
from 0 to 10 and averaged 8.0: The acidity of the samples var­
ied from .13 to .21 and averaged .152% and only one of the sam­
ples was cut on acidity. The package scores varied from 0 to 
4.50 and averaged 1.68. The low average is due to the extreme­
ly large number of bulk samples. The total scores varied from
39.00 to 94.25 and averaged 64.52.
The bacterial counts varied from 200 to 5,400,000 per c.c. 
and twenty-eight of the samples (43%) failed to receive values 
on bacteria. The values received varied from 5 to 35 and the 
distribution of the counts into groups is represented by the com­
bination 2 5 3 4 1. (See table VII which also shows relation of 
counts to the presence of colon bacteria.)
Nineteen samples of cream were examined and the average 
score on flavor was 20.33 while the individual scores ranged from
16.00 to 23.75. Rancidity was an extremely common defect 
thirteen samples (68%) being criticised in this respect.
The sediment scores ranged from 2.50 to 9.00 and averaged
7.09. The per cent of fat varied from 12.5 to 27.0 and averaged
TABLE VII. CEDAR RAPIDS M ILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c, c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % * No. % No. % No. % No. % •
1 to 
10,000 5 8 2 40 *3 60 0 0 0 0 0 0
10,001
to
100,000 27 42 8 30 19 70 12 44 9 33 1 4
100,001
to
500,000 11 17 2 18 9 82 6 55 5 45 3 27
500.001
to
1,000,000 7 10 1 14 6 86 6 86 6 86 3 43
Over
1,000,000 15 23 1 7 14 93 10 67 9 60 | 6 40
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TABLE VIII. CEDAR RAPIDS CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c c.
Colon 
bacteria 
present in 
.01 c. c
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. %
1 to 
10.000 0 0
10,001
to
100,000 3 16 0 0 3 100 1 33 0 0 0 0
100,001
to
500,000 3 16 0 0 3 100 3 100 3 100 0 0
500,001
to
1,000,000 0 0
Over
1,000,000 13 ' 68 0 0 13 100 13 100 13 100 10 77
18.76 while the scores on fat varied from 0 to 20 and averaged 
15.4. Two of the samples (11%) were below the state standard. 
The acidities of the cream varied from .13 to .26 and averaged 
.163%; only one of the samples (5%) was cut on acidity. The 
package scores varied from 0 to 4.50 and averaged 2.50. The 
low average is again due to a considerable number of bulk samples. 
The total scores varied from 31.25 to 75.75 and averaged 53.45.
The bacterial counts varied from 44,000 to 50,000,000 per 
c.c. and only five of the samples (26%) received values on bac­
teria, these values ranging from 1 to 22. The distribution of 
counts into groups is shown by the combination 5 3 - 2 0 0 .  (See 
table VIII which also shows the relation of counts to the presence 
of colon bacteria.)
Of the total 65 milk samples secured in Cedar Rapids 11 
were pasteurized and 54 were raw. The average bacterial count 
for the pasteurized samples was 605,182 per c.c. and for the raw 
samples 847,052 or a difference of something over 200,000 per 
c.c. in favor of the pasteurized product. The average flavor 
score for the pasteurized milk ^vas 20.91 and for the raw milk 
21.07 or a slight difference in favor of the raw milk.
Of the 19 samples of cream secured, 6 were pasteurized and 
13 raw. The pasteurized cream showed an average bacterial 
content of 1,625,500 per c.c. while the raw cream showed an 
average of 15,301,192. The difference of something over 13,-
500,000 per c.c. in favor of the pasteurized cream is a significant 
advantage. The average flavor score on the pasteurized samples 
was 20.29 and on the raw samples 20.35, the difference in favor 
of the pasteurized samples being so small as to be negligible.
18
Bulletin, Vol. 14 [1914], No. 164, Art. 1
http://lib.dr.iastate.edu/bulletin/vol14/iss164/1
327
CLINTON
(Population 25,577, 1910)
In Clinton there is a comparatively large number of small 
dealers who deliver milk from their own farms in quantities 
varying from 15 to 60 gallons. Two or three receive milk from 
several farmers m addition to that from their own herds. In 
general, milk is delivered once a day altho is some cases two or 
three trips are made to cover'the routes. Comparatively few 
stores handle milk, but the bottling plants in town supply the 
counter trade. The producers cool the milk by setting the cans 
m well water or by the use of milk coolers. In most cases dur­
ing the summer months, milk is iced on the wagon. Recently 
an ordinance has been passed requiring thfe grading of milk. The 
grades recognized are as follows:
• Mllk m sterile bottles, from tuberculin tested herds and from 1 arms with a dairy score of not less than 60.
Grade B. Milk from tuberculin tested herds and from farms with a 
dairy score of not less than 55.
Wm C‘ Mi? i fr° S  he~ds tuberculin tested or not and from farmswith a dairy score of less than 55.
n  ^pr^ .e ^  the grade which is sold in the largest quantity. 
Grade A is available at two or three dairies and promises to be­
come more common. At present no pasteurized milk is sold in 
the city altho formerly one of the dealers did put out a pasteur­
ized product. Milk is put up in half pint bottles for hotel trade. 
I he prevailing prices seem to be as follows:
Milk—6 to 7 l-7c per quart.
3 to 4c per pint.
Cream—6 to 7 l-7c per half pint.
In all, sixty-six samples of milk were collected in Clinton.
I he average score on flavor was 21.22 and the individual scores 
varied from 17.50 to 23.50. The sediment scores varied from 
3.50 to 9.25 and averaged 7.21. The per cent of fat varied from 
3.1 to 6.0 and averaged 3.98. I t is rather remarkable that among 
so many samples none were below the state standard in fat. The 
scores on fat varied from 5.0 to 10.0 and averaged 9.39. The per 
cent of solids not fat varied from 7.2 to 9.3 and averaged 8 69 
lhe scores on solids not fat varied from 0 to 10 and averaged
8.9. All of the samples, except one scoring 3.0, scored perfect 
on acidity and the average score on acidity was 4.97. The per 
cent of acidity ranged fr&m .11 to .22 and averaged .155%. The 
package scores varied from 0 to 4.50 and averaged 3.03, the low 
average here also being due to a large number of bulk samples 
lhe total scores varied from 43.50 to 90.60 and averaged 66.86.
The bacterial counts ranged from 4,550 to 20,400,000 per 
c.c. Twenty-eight of the samples (42%) failed to receive values 
on bacteria, while the values received ranged from 2 to 32. The
19
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TABLE IX . CLINTON M ILK
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
, Colon 
bacteria 
present in 
| .01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % ■ No. % No. % No. % No. % No. %
1 to 
10,000 4 6 2 50 2 50 2 50 0 0 0 0
10,001
to
100,000 27 41 10 37 17 63 12 . 44 5 19 2 7
100,001
to
500,000 16 24 1 6 15 94 11 69 8 50 4 25
500,001
to
1,000,000 4 6 0 0 4 100 3 75 2 50 1 25
Over
1,000,000 15 23 1 7 14 93 14 93 8 53 6 40
distribution of counts into groups is shown by the combination 
2 3 5 1 - 4 .  (See table IX.)
Seventeen samples of cream were examined. The average 
score on flavor was 19.95 and the individual scores varied from
18.00 to 23.25. The average score on sediment was 6.97 and the 
individual scores ranged from 2.00 to 8.25. The per cent of fat 
varied from 11.5 to 24.5 and averaged 18.12. Twelve of the 
samples (82%) showed a fat content of less than 20%. The 
scores on fat ranged from 0 to 20 and averaged 14.6. The per 
cent of acidity varied from .12 to .22 and averaged .161%. On-
TABLE X . CLINTON CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples 
' 1
Colon 
bacteria 
absent 
in 1 c. c. 1
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. No. % No. %
1 to 
10,000 0 0
10,001
to
100,000 2 12 1 50 1 50 1 50 0 0 0 0
100,001
to
500,000 1 6 1 100 0 0 0 0 0 0 0 0
500,001
to
1,000,000 | 2 12 0 0 2 100 2 100 1 50 1 50
Over
1,000,000 1 12 70 0 0 12 100 10 83 9 75 7 58
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ly one of the samples (6%) was cut on acidity and the average 
score was 4.88. The package scores varied from 0 to 4.50 and 
averaged 2.53. The total scores ranged from 30.25 to 66.00 and 
averaged 51.22.
The bacterial counts ranged from 32,000 to 120,000,000 per 
c.c. Only two of the samples (12%) received values on bacteria, 
one receiving a score of 15 and the other a score of 24. The com- 
bmation 5 2 - 4 3  0 represents the grouping of the counts, (see 
table X. which also shows the relation of counts to the presence 
oi colon bacteria).
COUNCIL BLUFFS 
(Population 29,292, 1910)
In Council Bluffs milk and cream are furnished chiefly by 
dealers who are also producers, some producing their entire out­
put while others buy additional amounts from neighboring farm- 
B SfcPSl of the large dairies of Omaha runs two wagons in Coun­
cil Jjlulfs. Besides these supplies many stores, some ice cream 
concerns and a creamery retail either bottle or bulk milk. Some 
bottling is done in the city but the greater percentage of it is 
done at the farms. Most of the milk is bottled but some of it 
is supplied from cans. The town is quite well supplied with 
milk deliveries so that unless it be in the "outskirts of the city no 
cows are kept. In general, deliveries are made but once a dav 
In the summer, the wagons from one of the dairies start at about 
CdO A. M. and return at 9:00 or 10:00 A. M. Morning and 
night milk is sold by most dealers on the same trip so that the 
from four to sixteen hours of age when delivered. After 
milking, cooling is accomplished by the use of coolers of differ­
ent types or by setting the cans in ice water or well water. On 
the wagons m summer the product is sometimes iced or held in 
iced water or well water, but often not.
a Pasteurized milk, table cream, and whipping cream, certi­
fied milk and cream, and culture buttermilk may be had from 
the Omaha concern. The method of pasteurizing is a retard­
ing system that holds the milk at 148° F. for thirty minutes. A 
local creamery also sells pasteurized milk and cream and uses 
the flash system. Certified milk and cream are supplied bv a 
certified dau-y a few miles out of Omaha. This milk is standard- 
M  H Q  A* .the 4 P- M. milking the milk is separated to 
¿u /0 and part of it used to standardize the milk of the 4 A. M. 
and 10 A. M. milkings which is on the routes the next morning.
I here seems to be no special attention given to milk from tuber- 
sW i tested cows but one of the dairies claims to handle it. 
Whipping cream is sold by many of the dealers, one of whom 
makes a specialty of this product. Others handle but one grade
21
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of cream and claim it will whip. The prevailing prices are:
Milk—7 to 9c per quart. Cream—7 to 9c per half pint.
4 to 5c per pint. Cream— (Certified) 13c per half pint.
Milk— (Certified) 13c per quart.
8c per pint.
Sixty-five samples of milk were collected in Council Bluffs. 
The scores on flavor varied from 18.00 to 23.50 and averaged 
21.30. The sediment scores averaged 8.19 and ranged from 4.50 
to 9.75. The per cent of fat varied from 2.8 to 7.6 and averaged 
4.08. The average scpre on fat was 9.13 and ranged from 0 to 
10.0. Three of the samples (5%) were below the state standard 
in fat. The solids not fat averaged 8.40 and varied from 6.7 to 
9.4. The average score on solids not fat was 6.6 with the indi­
vidual scores ranging from 0 to 10. The acidities ranged from 
.12 to .19 and averaged .149%. None of the samples were cut 
on acidity. The average package score was 3.49 and the indi­
vidual scores varied from 0 to 5.00. The average total score was 
67.54 and the individual scores varied from 34.75 to 91.75.
The bacterial counts varied from 3,100 to 7,000,000 per c.c. 
Twenty-four of the samples (37%) failed to receive values on bac­
teria. "The combination 23154 represents the grouping of the 
counts, which is also shown in more detail in table XI.
Sixteen samples of cream were collected in Council Bluffs. 
The average score on flavor was 20.11 and the individual scores 
varied from 17.00 to 23.50. The average sediment score was
8.00 and. the individual scores varied from 3.50 to 9.25. The per 
cent of fat varied from 11.5 to 30.0 and averaged 19.22. Two 
of the samples (12%) were below the state standard for fat. 
The scores on fat averaged 15.2 and varied from 0 to 20. The 
acidities of the samples ranged from .14 to .22 and averaged 
.173%. Two of the samples (12%) were cut on acidity. The 
average package score was 2.80, the individual scores varying 
from 0 to 5.00. The average total score was 52.59 while the in­
dividual scores ranged from 30.50 to 76.00.
The bacterial counts ranged from 73,500 to 26,050,000 per 
c.c. Only two samples (12%) received values on bacteria, one 
getting a score of 12 and the other a score of 16. The combina­
tion 53 200 represents the distribution of counts into groups, 
which is also shown more in detail in table XVI with the relation 
of counts to the presence of colon bacteria.
Only a small percentage of the samples secured in Council 
Bluffs were pasteurized, but a comparison of the'raw and pas­
teurized samples seems desirable. The pasteurized milk (8 sam­
ples) showed an average bacterial count of 603,688 per c.c. The 
high average is due largely to one count of 3,300,000 but none of 
the samples ran within the limit of 50,000 per c.c. The average 
bacterial content of the raw milk was 632,309 per c.c. The av­
erage score on flavor of the pasteurized milk was 20.72 and of
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the raw milk 21.39. The difference of .67 in favor of the raw 
milk is too small to justify any conclusion.
Of the sixteen Samples of cream secured in Council Bluffs, 
9 samples were raw and 7 were pasteurized. The average bac­
terial content of the raw cream was 5,421,500 per c.c. and of the 
pasteurized cream 6,055,714 or a difference of something over
600,000 per c.c. in favor of the raw material. The flavor scores 
on the raw samples averaged 20.61 and on the pasteurized sam­
ples 19.46 or a difference of 1.15 in favor of thè raw cream. This 
difference is in agreement with the difference in the average 
bacterial counts of the two kinds of cream.
TABLE X I. COUNCIL BLUFFS M ILK.
Relation Between the Bacterial Counts and. the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. . % , No. % • No. % No. ' %
1 to  
10.000 11 17 1 9 10 91 A 36 3 27 0 0
10,001
to
100,000 24 37 3 12 21 88 12 50 8 33 3 • 13
100,001
to
500,000 16 25 1 6. 15 94 13 81 9 56 5 31
500,001
to
1,000,000 4 • 6 1 25 3 75 3 75 . 2 50 1 25
Over
1,000,000 10 15 2 20 8 80 7 70 6 60 3 30
TABLE X II. COUNCIL BLUFFS CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
1 to 
10,000
/ No. % No. . %\ No. % No. % No. %. No. %
0 0
10,001
to
100,000 2 12 0 0 2 100 2 100 2 100 1 50
100,001
to
500,000 3 19 0 0 3 100 1 33 1 33 1 33
500,001 
to .
1,000,000 0 0
Over
1,000,000 11 69 o’ 0 11 100 10 91 10 91 7 64
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DES MOINES 
(Population 86,368, 1910)
Des Moines has- quite a large number of small dealers han­
dling from 20 to 25 gallons of milk produced by their own herds. 
There are, however, several large dealers who handle from 1500 
to 2000 gallons. This milk is produced by farmers around Des 
Moines and some of it is hauled in, while the rest of it is shipped 
in over steam or electric roads. Some of these large dealers 
pasteurize. Formerly they all used the flash method but more 
recently one has changed to the holding method. The pasteur­
ized milk is held until the morning following pasteurization when 
it is put on the routes, the deliveries beginning as early as 1 or 
2 A. M. and being finished by 7 or 8 A. M. The smaller dealers 
do not complete their routes until much later. One dealer, hav­
ing a trade which is largely wholesale, pasteurizes at 140° F. for 
twenty minutes and bottles in quarts only. Still others with 
wholesale trade do not pasteurize but deal in quarts only.« A 
number of stores, bakeries and restaurants in various sections* 
of the city retail milk either bottled or bulk. The milk on the 
wagons is usually kept cool in summer by the use of ice or by 
setting the cans or bottles in ice water.
One concern in Des Moines puts out culture buttermilk only 
and at least one other dairy also puts out this product. There 
seems to be a good demand for churn buttermilk also, as a num­
ber of wagons supplying this product are operated; they receive 
their supplies from the creameries. At least one plant clarifies 
as well as pasteurizes. The prevailing prices seem to be as fol­
lows:
Milk—8 to 9c per quart.
4 to 5c per pint.
Cream— 10c per half pint.
Forty-six samples of milk were obtained in Des Moines. 
The average score on flavor was 21.01 and the individual scores 
varied from 19.00 to 22.75. The sediment scores varied from
5.00 to 9.50 and averaged 7.81. The per cent of fat varied from 
2.6 to 4.5 and averaged 3.71. Only two of the samples (4%) 
were below the state standard. The scores on fat varied from 
0 to 10.0 and averaged 8.87. The per cent of solids not fat 
varied from 8.1 to 9.2 and averaged 8.64. The scores on solids 
not fat varied from 4 to 10 and averaged 8.4. The per cent of 
acidity varied from .13 to .23 and averaged .158%. Three of the 
samples were cut on acidity and the average score was 4.87, the 
individual scores varying from 2 to 5. The package scores var­
ied from 0 to 5.00 and averaged 3.46. The average total score 
was 57.28 and the individual scores ranged from 46.75 to 91.00.
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TABLE X III. DES M OINES M ILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.-
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. 0770 No. % No. % No. % No. %
1 to 
10,000 1 2 1 100 0 * 0 0 0 0 0 0 0
10,001
to
100,000 6 13 2 33 4 67 4 67 3 50 1 17
100,001
to
500,000 12 26 1 8 11 92 10 83 9 75 6 50
500,001
to
1,000,000 4 9 0 0 4 100 4 100 4 100 3 75
Over
1,000,000 23 50 0 0 23 100 22 96 21 91 14 61
The bacterial counts ranged from 3,650 to 70,000,000 per 
c.c. Only eight of the samples (17%) received values on bac­
teria and these varied from 5 to 32.50. The combination 5 3 241 
shows the distribution of counts into groups. Table X III gives 
the actual percentages of samples in each group.
Nineteen samples of cream were obtained in Des Moines. 
The average score on flavor was 20.76 and the individual scores 
varied from 18.00 to 23.00. The individual scores on sedimet 
varied from 5.00 to 8.75 and averaged 7.62. The percentage of
TABLE X IV. DES M OINES CREAM.
Relation Between the Bacterial Counts and the Presence o f Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. %
1 to 
10,000 0 0
10,001
to
100,000 0 0
100,001
to
500,000 0 0
500,001
to
1,000,000 0 0
Over
4,000,000 19 100 0 0 19 100 17 89 16 84 16 84
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fat in the samples examined varied from 13.5 to 31.0 and aver­
aged 18.97; only seven of the samples (37%) showed a fat con­
tent of- 20% or more. Three samples (16%) were below the 
state standard in fat. The scores on fat varied from 0 to 20 and 
averaged 14.5. The per cent acidity varied from .14 to .22 and 
averaged .173%. Three of the samples (16%) were cut on acid­
ity. The average score-on acidity was 4.79 and the individual 
scores varied from 3 to 5. The individual package scores varied 
from 0 to 5.00 and averaged 3.97. The average total score was 
51.67 while the individual scores ranged.from 34.50 to 59.25.
The bacterial counts varied from 1,080.000 to 27,300,000 
per c.c. The combination 5 000 0 represents the distribution into 
groups which is also given more in detail in table XIV with the 
relation of counts to the presence of colon bacteria.
Twenty samples of pasteurized milk were examined and these 
showed an average bacterial content of 4,237,975 per c.c., while 
the 26 samples of raw milk showed an average bacterial content 
of 4,578,217. Only one of the pasteurized samples (5%) had a 
count of less than 50,000 per c.c. The average flavor score for 
the pasteurized samples was 20.78 and for the raw samples 21.19 
or a difference of .41 in favor of the raw samples.
The thirteen samples of pasteurized cream showed an average 
bacterial content of 8,264,615 while the six samples of raw cream 
showed an average bacterial content of 6,537,500 per c.c. The 
average flavor score for the pasteurized samples was 20.46 and for 
the raw samples 21.42 or a difference of .96 in favor of the raw 
samples.
FT. DODGE 
(Population 15,543, 1910)
The milk retailed in Ft. Dodge is furnished largely by deal­
ers who operate two or three wagons each and who do both a 
wholesale and retail business. Each has a dairy farm of his own 
and in addition buys both milk and cream from other producers. 
One'pasteurizes at 140° F. for 20 minutes and bottles at the dairy 
farm and another receives, bottles, and pasteurizes at 140° F. 
for 30 minutes at his city plant. There are about five small 
dealers who handle milk from their own herds exclusively and 
who dispose of from 13 to 40 gallons each. Another dealer pro­
duces part of his supply and buys the remainder, handling alto­
gether about 55 gallons. This dealer makes two or three short 
trips daily to avoid carrying ice, while the remainder of these 
dealers deliver only once each day. In all cases the milk is cool­
ed befbre the trip is begun. There are at least three stores or 
milk depots that handle milk and cream, one of which also does 
a wholesale business with hotels and restaurants.
In Fort Dodge there are two creameries selling pasteurized 
milk and cream. One retails these products at the plant while
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the other sells wholesale only to milk dealers, milk depots, hotels, 
restaurants, etc. In the latter case the cream is pasteurized at 
an out of town station and shipped to Ft. Dodge.
The prevailing prices seem to be as follows:
Milk1—7 to 9c per quart.
4 to 5c per pint.
Cream— to 8c per half pint.
Fifty-five samples of milk from Ft. Dodge were examined. 
The average score on flavor was 20.51, the maximum was 24.25, 
and the minimum was 0, one sample being curdled in such a man­
ner that it would not pass for market milk. The next lowest 
flavor score was 16.00. A number of samples were rancid. Sam­
ples 125 and 128 illustrate very well cases of rancidity with very 
low bacterial counts. The average sediment score was 7.83 and 
the extremes 2.50 and 9.25. The percentage of fat ranged from
2.1 to 11.5 and averaged 4.01 while 3 of the samples (5%) were 
below the state standard. The scores on fat averaged 8.44 and 
ranged from 0 to 10.0; 18 (33%) of the samples scored perfect. 
The solids not fat varied from 7.1 to 9.1 and .averaged 8.54%. 
The average score on solids not fat was 7.9; 22 (40%) of the sam­
ples scored perfect, while 2 (4%) scored 0. The acidities varied 
from .12 to .59 and averaged .163%; only 3 (5%) of the samples 
were cut on acidity but 2 of these received scores of 0. The pack­
age, scores averaged 2.30, the low figure being due to the fact 
that 26'samples (47%) were bulk. The total scores varied from 
29.75 to 90.70 and averaged 60.49.
The bacterial counts ranged from 3,500 to 40,000,000 per 
c.c., one sample being so badly curdled that plates were not made.
TABLE XV. FT. DODGE MILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups
•
Samples
Colon 
bacteria 
absent 
in 1 c. c.
1 Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present, in 
.001 c. c.
1 to 
10,000
No. % No. % No. % No. % No. No. %
7 13 5 71 2 29 0 0 0 0 0 0
10,001
to
100,000 12 22 5 42 7 58 3 25 2 17 1 8
100,001
to
500,000 12 22 2 17 10 83 9 75 5 42 4 33
500,001
to
1,000,000 8 14 1 12 7 88 6 75 6 75 4 50
Over
1,000,000 15 29 - 2 , 13 -13 87 12 80 11 73 9 60
N ote. The curdled sample is not considered in this table.
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The group distribution is represented by the combination 5 2-341; 
this grouping is also given in more detail in table XV.
A total of 13 samples of cream from Ft. Dodge were examined. 
The average score on flavor was 19.58 and the individual scores 
varied from 10.00 to 21.75. Three (23%) of the samples were 
acid to the taste. Rancidity was also one of the common faults. 
The average sediment score was 7.60 while the individual scores 
varied from 5.00 to 8.75. The per cent of fat varied from 15.0 
to 34.5 and averaged 21.73; one (8%) of the samples was below 
the state standard of* 16%. The average score on fat was 17.3 
and 8 (62%) of the samples scored perfect. The acidities varied 
from .02 to .31 and averaged .160% while 3 (23%) of the samples 
were cut on acidity. The average package score was only 1.88 
because 7 (54%) of the samples were bulk samples. The total 
scores averaged 55.83 and ranged from 35.75 to 84.00.
The bacterial counts ranged from 15,400 to 56,000,000 per 
c.c. The group distribution is represented by the combination 
5 2 3 0 0 . More details of the grouping appear in table XVI 
which also shows the relation of counts to the presence of colon 
bacteria.
The average bacterial content of the 9 samples of pasteur­
ized milk obtained in Ft. Dodge was 1,946,622 per c.c. while that 
of the 45 samples of raw milk (the curdled sample was not son- 
sidered) was 2,624,554 per c.c. The lowest bacterial content ob­
tained on pasteurized milk was 67,500 per c.c. and the highest 
7,300,000, while on the raw milk the counts ranged from 3,500 
per c.c. to 40,000,000. The average flavor score on the pasteur­
ized milk was 21.19 and on the raw milk 20.38 or a difference of 
.81 in favor of the pasteurized product.
TABLE X VI. FT. DODGE CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
:l.c . c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
. No. % No. % No. % No. % No. % No. H
1 to  
10,000 0 0
10,001
to
100,000 3 23 1 33 2 67 2 67 1 33 0 0
100,001
to
500,000 1 8 0 0 1 100 1 100 1 100 0 0
500,001
to
1,000,000 0 0
Over
1,000,000 9 69 1 11 8 89 8 89 8 89 7 78
28
Bulletin, Vol. 14 [1914], No. 164, Art. 1
http://lib.dr.iastate.edu/bulletin/vol14/iss164/1
337
The nine samples of pasteurized cream showed an average 
bacterial content of 8,572,822 per c.c. while the 4 samples of raw 
cream averaged 7,551,625. The average flavor score on the pas­
teurized cream was 19.42 and on the raw cream 19.94 or a differ­
ence of .52 in favor of the raw cream.
MARSHALLTOWN  
(Population'13,374, 1910)
There are at least 20 milk dealers in Marshalltown and they 
handle amounts varying from a few quarts to over 100 gallons. 
The largest concern supplies pasteurized milk, the exposure be­
ing 145° F. for 35 minutes, and operates two wagons both of 
which make two trips each morning. The output varies from 
that of this dealer down to that of one who makes his daily trips 
afoot and sells a few quarts which he handles in bulk. There are 
two or three dairies that run more than one wagon. With the 
exception of the plant which pasteurizes milk, each dealer is sup­
plied either wholly or in part by his own herd. Morning milk 
is available in all cases. One dealer in Marshalltown separates 
his milk and sells cream only, delivering about eight or nine gal­
lons. Marshalltown has one producer who has a well kept dairy 
of about 20 head in the city and sells the milk to a retailer who 
puts it out in small milk pails furnished by the consumer. A 
total of about 35 gallons is sold from the wagon and the remainder 
is called for by the customers. Cream in half pint bottles is also 
sold by this dairy. Many of the grocery stores handle milk fur­
nished by the various dealers. Toward the outskirts of the city, 
milk is sold by those who keep cows for family use. In most 
cases the milk is cooled by setting the milk cans in cold water 
while in other cases coolers are used. In one or two instances 
the cooling is done after bottling. In certain cases the milk on 
the wagons is kept cool by crushed ice; some of the dealers ice 
only the night milk. Most of the milk sold is bottled.
The prevailing prices are as follows:
Milk—7 to 83^c per quart. ♦
4 to 5c per pint.
Cream—10c per half pint.
A total of 49 samples of milk was collected in Marshalltown. 
The average score on flavor was 21.37 and the individual scores 
ranged from 17.50 to 23.75. The individual sediment scores 
ranged from 6.25 to 9.50 and averaged 8.22. The fat content of 
the samples ranged from 3.0 to 7.0% and averaged 4.04. The 
scores on fat varied from 4.0 to 10.0 and averaged 9.12. I t is 
worthy of note that none of the samples ran below the state 
standard. The per cent of solids not fat varied from 6.6 to 9.3
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and averaged 8.66. The scores on solids not fat ranged from 0 
to 10 and averaged 8.7. The average acidity was .153% while 
the individual acidities ran from .14 to .21. Only one of the sam­
ples was cut on acidity and this l'ost only one point. The average 
package score was 2.61 and the individual scores ranged from 0 
to 4.75. The average total score was 68.21, the individual scores 
ranging from 39^50 to 91.90.
The bacterial counts varied from 2,100 to 50,000,000 per c.c. 
Seventeen of the samples (35%) failed to receive values on bac­
teria. The group distribution is represented by the combination 
2 3154. More details of the grouping appear in table XVII.
A total"of seventeen samples of cream was examined. The 
average score on flavor was 20.31 and the individual scores ranged 
from 18.50 to 22.25. The average sediment score was 8.24 and 
the individual scores ranged from 7.00 to 9.00. The fat content 
of the samples varied from 16.5 to 33.0% and the average was 
23.76. With the cream also no samples below the state standard 
were found. The average acidity was .154% and the individ­
ual acidities ranged from .09 to .25. Only one of the samples 
(6%) was cut on acidity and the average score was 4.71, with 
the individual scores running from 0 to 5. The average package 
score was 4.31 with the individual scores ranging from 4.00 to 
4.50. All of the cream samples picked up were bottled. The 
average total score was 62.35 and the individual scores varied 
from 51.00 to 86.75.
The bacterial counts ranged from 7,250 to 12,000,000 per 
c.c. Only five of the samples (30%) received values on bac-
TABLE X V II. MARSHALLTOWN MILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups ' Samples
Colon 
bacteria 
absent 
in 1 c: c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. No. % No. % No. % No. %
1 to 
10,000 8 16 2 25 6 75 3 38 0 0 0 0
10,001
to
100,000 17 35 5 29 12 71 7 41 6 35 3 18
100,001
to
500,000 12 25 1 8 11 92 9 75 6 50 6 50
500,001
to
1,000,000 5 10 0 0 5 100 5 100 3 60 2 40
Over
1,000,000 7 14 1 14 6 86 6 86 5 71 4 57
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TABLE X V III. MARSHALLTOWN CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. %
1 to 
10,000 1 6 1 100 0 0 0 0 0 0 0 0
10,001
to
100,000 2 12 2 100 0 0 0 0 0 0 0 0
100,001
to
500,000 2 12 0 0 2 100 2 100 1 50 0 0
500,001
to
1,000,000 2 12 0 0 2 100 1 50 1 50 1 50
Over
1,000,000 10 58 0 0 10 100 10 100 8 80 6 60
teria. The group distribution is represented by the combination 
5 2 -3 -4 1 . Table XVIII gives more complete information on the 
grouping.
The eight samples of pasteurized milk obtained in Marshall­
town showed an average bacterial content of 2,204,000 per c.c. 
while the 41 samples of raw milk showed an average bacterial 
content of 1,529,418, a difference of something over 600,000 per 
c.c. in favor of the raw samples. The average flavor score of the 
pasteurized milk was 20.88 and on the raw milk 21.47 or a small 
difference in favor of the raw product.
The five samples of pasteurized cream showed an average 
bacterial content of 2,234,500 per c.c. while the 12 samples of 
raw cream averaged 2,766,954. The flavor scores on the pasteur­
ized samples averaged 20.35 and on the raw samples 20.29. In 
both the average bacterial contents and the flavor scores the dif­
ferences are too small to be of any significance.
NEVADA
(Population 2,138, 1910)
In Nevada there is only one regular milk dealer. He whole­
sales bulk milk and retails bottled milk and cream, making two 
deliveries each day, and produces the milk he sells. He uses a 
cooler of the cone type, but does not carry ice on his wagon. A 
number of farmers sell milk in bulk to restaurants. There is a
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comparatively large number of people who keep one or two cows 
in town and sell milk to people in the neighborhood. At one of 
the restaurants they also sell bulk milk when they have it to spare. 
The large percentage of milk sold in this way makes it practically 
impossible to get an idea of the total sales. Apparently pasteur­
ized milk is not available.
The prevailing prices seem to be as follows:
Milk—6M to 8c per quart.
4c per pint. T
Cream— 10c per half pint.
In all, twenty-four samples of milk were collected in Nevada 
during the period covered in the investigation. The aver­
age score on flavor was 21.92, the individual scores varying from
19.50 to 23.75. The sediment scores varied from 6.50 to 9.25 and 
averaged 8.09. The percentage of fat varied from 1.9 to 6.5 and 
averaged 4.28. Two of the twenty-four samples (8%) were under 
the state standard and it is worthy of note that these two samples 
ran higher in bacteria than any of the other samples collected.
The scores on fat averaged 9.08 and varied from 0 to 10.0. 
The percentage of solids hot fat varied from 8.2 to 9,6 and aver­
aged 9.03. The scores on solids not fat varied from 5 to 10 and 
averaged 9.4. The acidities varied from .11 to .17 and averaged 
.150%. None of the samples were cut on acidity. The average 
package score was 1.08, the individual scores varying from 0 to 
4.50. The low average score is, of course, due to the large number 
of bulk samples obtained. The total scores varied from 39.50 to
92.50 and averaged 77.31.
The bacterial counts varied from 650 to 30,000,000 per c.c. 
Of the twenty-four samples only two (8%) failed to receive val­
ues on bacteria and these are the two samples that were below the 
state standard in butter fat. Both these samples came from the 
same source and undoubtedly the high bacterial count and the fat 
content are due' to a defective method of handling the product. 
The group distribution is represented by the combination 
21530 , and it is shown in more detail in table XIX.
Only four samples of cream were secured in Nevada. Altho 
these were all collected on different days each scored 20.50 on 
flavor. The sediment scores varied from 8.25 to 9.25 and aver­
aged 8.63. The fat content varied from 22.0 to 26.0 and aver­
aged 23.88%, while the acidities varied from.13 to .16 and aver­
aged .145%. The four samples were bottled samples and the 
package scores varied from 4.00 to 4.50. The total scores aver­
aged 59.44 and varied from 57.75 to 62.50. The bacterial counts
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ranged from 167,500 to 10,000,000 per c.c. Three of. the samples 
(75%) failed to receive values on bacteria.
The group distribution is shown by the combination 5 -3 0 0 0 . 
The actual percentage of the bacterial counts falling into the 
different groups shown in table XX. The small number of sam­
ples makes this of only little value. This table also shows the 
relation between the bacterial counts and the presence of colon 
bacteria.
TABLE X IX . NEVADA M ILK.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. : % No. % No. % No. % No. %
1 to 
10,000 6 25 4 67 2 33 0 0 0 0 0 0
10,001
to
100,000 15 63 7 J  7 8 53 5 33 0 0 0 0
100,001
to
500,000 1 4 1 100 0 0 0 0 0 0 0 0
500,001
to
1,000,000 0 0
Over
1,000,000 2 8 1 50 1 50 0 0 0 0 0 0
TABLE X X . NEVADA CREAM.
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. %i No. % No. % No. % No. %
1 to 
10,000 0 0
10,001
to
100,000 0 0
100,001
to
500,000 2 50 1 50 1 50 1 50 1 50 0 0
500,001
to
1,000,000 0 0
Over
1,000,000 2 50 0 0 2 100 2 100 2 100 1 50
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NEWTON
(Population 4,616, 1910)
As is usual in smaller cities, a number of persons in Newton 
keep cows and sell small quantities of milk in the neighborhood. 
There are five large dealers and each of them produces some milk 
and buys additional quantities from neighboring farmers. These 
dealers bottle milk and cream in quantities ranging from 25 to 
60 gallons. In some cases milk, in summer, is delivered both 
morning and evening aftho commonly there is only one delivery 
a day and both morning milk and evening milk are handled. The 
restaurants and bakeries retail milk when they have it to spare. 
Recently there has been a milk plant started in Newton in which 
milk is received from several farms, cooled, and pasteurized' in 
bottles with an exposure of 30 minutes after being brought to a 
temperature of 145°F. The bottles of milk are cooled by running 
cold water into the vat. Then the bottles are transferred to a 
refrigerator where they are held until the next morning, when 
they are delivered.
In general, the freshly drawn milk is cooled either by the use 
of coolers or by putting the cans in well water or ice water. One 
dealer offers clarified milk from tuberculin tested cows, while an­
other offers clarified milk from cows which are not tuberculin 
tested.
The prevailing prices seem to be as follows:
Milk—634 to 834c per quart.
4 to 5c per pint.
Cream—834 to 10c per half pint.
In all, forty-two samples of milk were secured in Newton. 
The average score on flavor was 21.59, while the individual scores 
ranged from 20.00 to 23.75. The average sediment score was 
7.95 and the individual scores ranged from 6.00 to 9.00. The 
average per cent of fat was 4.78 and the individual samples ranged 
from 3.3 to 9,7. It is worthy of note that none of the samples 
ran below the state standard. The average score on fat was 9.90, 
the individual scores ranging from 7.0 to 10.0. The per cent of 
solids not fat varied from 7.8 to 9.5 and averaged 8.78. The 
scores on solids not fat varied from 1 to 10, and averaged 8.8. 
The acidities varied from .14 to .21 and averaged .160%. Two 
of the samples which showed .20% acidity had bacterial counts 
of 12,900 and 201,000 per c.c. respectively, which fact, since the 
samples had not been pasteurized, indicates that the acidity was 
not due to the bacterial development. The question of high 
acidities in fresh milk is at present being studied by the Dairy 
Section. The average score on acidity was 4.98, all of the sam­
ples except one scoring perfect on acidity, and this one showing
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a value of 4. The average package score was 2.98 and the in­
dividual scores varied from 0 to 5.00. The total scores varied 
from 41.75 to 94.00 and averaged 66.40. The bacterial counts 
ranged from 150 to 36,000,000per c.c. The combination 5231-4  
represents the group distribution which is also shown in more de­
tail in table XXI.
Twelve samples of cream were collected in Newton. They 
showed an average score on flavor of 20.23, the individual scores 
varying from 17.00 to 21.50. The sediment scores varied from
TABLE X X I. NEW TON M ILK
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 e. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. .% No. %
1 to 
10,000 6 14 3 50 3 50 3 50 1 17 0 0
10,001
to
100,000 11 26 5 45 6 55 4 36 3 27 1 9
100,001
to
500,000 7 17 2 29 5 71 3 43 2 29 0 0
500,001
to
1,000,000 6 14 1 17 5 83 3 50 3 50 1 17
Over
1,000,000 12 29 2 17 10 83 8 67 6 50 6 50
TABLE X X II. , NEW TON CREAM
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. . % •No. % No. % No. % No. %
1 to 
10,000 0 0
10,001
to
100,000 4 33 1 25 3 75 2 50 1 25 0 0
100,001
to
500,000 0 0
500,001
to
1,000,000 2 17 1 50 1 50 i 50 1 50 1 50
Over
1,000,000 6 50 1 0 0 6 100 5 83 4 67 3 50
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7.00 to 9.25 and averaged 8.29. The average per cent of fat was 
26.46 and the individual samples showed from 17.5 to 35.0%. 
None of the samples of cream were below the state standard for 
fat and all except one (8%) showed fat contents of at least 20%. 
The average score on fat was 19.6 and the individual scores were 
all 20 except one which was 15. The acidities varied from .13 to 
.18 and averaged .148%. The package scores varied from 3.75 
to 5.00 and averaged 4.40. The total scores averaged 64.92 and 
varied from 55.50 to 86.25.
The bacterial counts ranged from 11,700 to 80,000,000 per 
c.c. Only four of the samples (33%) received values on bacteria 
and these values varied from 18 to 28. The group distribution 
is represented by the combination 5 2 4 0 0 , it is given more ful­
ly in table XXII which also shows the relation of bacterial counts 
to the presence of colon bacteria.
WEBSTER CITY  
(Population 5,208, 1910)
The milk used in Webster City is supplied by three dairy­
men. One of these receives milk twice daily by wagon from about 
twelve farms including his own, and also delivers twice daily. He 
furnishes milk from tuberculin tested cows to those who desire it. 
The other two dairymen sell milk from their own herds, one of 
these herds being tuberculin tested, and deliver twice daily in 
summer and once in winter. These three dealers sell bottled 
milk and either cool the milk before or after bottling; in summer 
one of the dairymen keeps the milk in water on his wagon. In 
one instance the night milk is separated and the morning milk 
used for the trade, while in the other cases both the night milk 
and morning milk are delivered whole. One grocery and one 
meat market handle milk that is bottled for them by the pro­
ducers and there are also a few people who have one or two cows 
and sell milk in their immediate neighborhoods and also supply 
restaurants. A fourth producer bottles about 20 quarts and de­
livers to that part of town nearest, his farm. Because of the fre­
quent deliveries much of the milk is marketed before it is very 
old.
The prevailing prices seem to be as follows:
Milk—6 to 7c per quart.
3 to 4c per pint.
Cream—6 to 8c per half pint.
Thirty-eight samples of milk from Webster City were ex­
amined. The average score on flhvor was 21.39, the individual 
scores varying from 18.50 to 24.25. The sediment scores varied 
from 5.00 to 9.25 and averaged 7.82. The average per cent of 
fat was 4.02, while the individual samples varied from 1.0 to 5.5%. 
Three samples (8%) were below the state standard. The aver­
age score on fat was 9.07 with 21 (55%) of the samples scoring
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TABLE X X III. W EBSTER CITY M ILK
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. %
1 to 
10,000 3 8 3 100 0 0 0 0 0 0 0 0
10,001
to
100,000 16 42 8 50 8 50 5 31 2 13 1 6
100,001
to
500,000 7 18 2 29 5 71 > 2 29 2 29 2 29
500,001
to
1,000,000 1 3 1 100 0 0 0 0 O 0 0 0
Over
1,000,000 11 29 2 18 9 82 6 55 5 45 4 36
perfect. Three (8%) scored 0. The solids not fat averaged 8.83 
and varied from 8.0 to 9.7%. The average score on solids not 
fat was 9.2 and 27 (71%) of the samples scored perfect. The 
acidities of the samples varied from .13 to .18% and averaged 
.153. The average score on package was 3.47; 8 of the samples 
(21%) were bulk samples. The total scores ranged from 38.75 
to 90.00 and averaged 68.66.
The bacterial counts ranged from 3,000 to 46,000,000. The 
group distribution is represented by the combination 25314 . 
The actual percentages of the samples falling into each group of 
bacterial counts is shown in table XXIII. Seventeen of the sam­
ples (45%) scored 0 on bacteria. Table X XIII also shows the 
relation between the bacterial counts and the presence of colon 
bacteria.
Only ten samples of cream from Webster City were exam­
ined. The average score on flavor was 20.28 and the individual 
scores ranged from 17.00 to 22.00. The most common flavor 
defect was rancidity and the two «samples running the lowest in 
bacteria showed this condition. The average sediment score was 
8.23 with the single scores running from 7.25 to 8.75. The fat 
tests averaged 19.65% with the individual samples running from 
17.0 to 23.0, while the average score on fat was 17.9, with a min­
imum of 14. Four (40%) of the samples scored perfect on fat. 
The average acidity was .148% with the single samples running 
from .13 to .18. The average package acore was 4.43 with the 
single samples running either 4.25 or 4.50. The total scores var­
ied from 52.25 to 73.50, with an average of 59.33.
Only 2 (20%) of the samples received values on bacteria. 
The counts varied from 50,000 to 140,000,000 per c.c. and the
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TABLE X X IY . W EBSTER CITY  CREAM
Relation Between the Bacterial Counts and the Presence o f Colon bacteria.
Groups Samples
Colon 
bacteria 
absent • 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c.
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colbn 
bacteria 
present in 
.001 c. c.
No. % No. % No. % No. % No. % No. |%
1 to 
10,000 0 0
10,001
to
100,000 2 20 0 0 2 100 1 50 0 0 0 ; 0
100,001
to
500,000 0 0
500,001
to
1,000,000 0 0
Over
1,000,000 8 80 1 12 7 88 7 88 0 75 4 50
combination 52000 represents the group distribution. The ac­
tual percentage of the samples falling into the various groups of 
bacterial counts is shown in table XXIV, which also shows the 
relation between the bacterial counts and the presence of colon 
bacteria.
WHIPPING CREAM
Samples of whipping cream were secured whenever oppor­
tunity offered. I t was found that in a number of places the milkmen 
did not offer whipping cream for sale, altho some of the dealers 
claimed that the cream ordinarily sold would whip. One or two 
dealers advertised whipping cream as a specialty.
Twenty-one samples of whipping cream were secured at va­
rious times and these came from six different towns. With the 
exception of Marshalltown at'least three samples were secured 
from each place. Nine of the twenty-one samples (43%) were 
pasteurized. The average score on flavor was 19.50 while the 
maximum was 22.00 and the minimum 15.00. Rancidity was a 
very common flavor defect. Six (29%) of the samples were crit­
icized as being acid. In two instances a heated flavor was de­
tected and both of these samples came from the same town. The 
sediment scores varied from 5.50 to 9.25 and averaged 7.96. The 
per cent of fat varied from 22.0 to 40.0 and averaged 31.05%. 
Fourteen (67%) of the samples carried 30% or more of fat. The 
scores on fat varied from 4 to 20 and averaged 16.4. The acid­
ities averaged .189% and varied from .00 to .52. One sample 
showed an alkaline reaction and this, as well as two samples which 
showed an acidity of .07% each, probably had been neutralized.
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Two of these three samples were criticized as having a sweet 
flavor, so it is possible that the neutralization had been effected 
by the use of viscogen. The scores on acidity varied from 0 to 
5. Six of the samples (29%) scored 0 and three others (14%). 
were cut on acidity. The average score on acidity was 3.38.
The package scores varied from 0 to 4.50 and averaged 3.33. 
The total scores varied from 33.50 to 66.75 and averaged 53.37.
The bacterial counts varied from 41,500 to 200,000,000 per 
c.c. The distribution of the counts into groups is shown 
by the combination 5 3 200 ; it is shown more fully in table 
XXV. Only four of the samples (19%) received values on bac­
teria and these varied from 6 to 22. In general, the results in­
dicate that whipping cream is frequently delivered with large 
numbers of bacteria in it, and in many cases the large numbers 
are due to the material having been held for a considerable length 
I of time. The holding is undoubtedly due, in part, to the desire 
to improve the whipping qualities of the cream. Table XXV 
I also shows the relation between the presence of colon and the 
bacterial counts.
The prevailing prices for whipping cream in the various cit­
ies where samples were secured seem to be about as follows:
Clinton— 10c per half pint.
Council Bluffs-—15c per half pint.
Des Moines—15 to 20c per half pint.
Ft. Dodge— 15c per half pint.
Marshalltown—15c per half pint.
Webster City—10c per half pint.
I TABLE XXV. WHIPPING CREAM
Relation Between the Bacterial Counts and the Presence of Colon Bacteria.
Groups Samples 
1
Colon 
bacteria 
absent 
in 1 c. c.
Colon 
bacteria 
present in 
1 c. c. .
Colon 
bacteria 
present in 
.1 c. c.
Colon 
bacteria 
present in 
.01 c. c.
Colon 
bacteria 
present in 
.001 c. c.
No. % No. % N o, % No. % No. .% No. %
1 to
10,000 , 0 0
10,001
to
100,000 2 9 0 0 2 100 1 50 1 50 1 50
100,001
to
500,000 5 24 0 0 5 100 6 100 3 60 2 40
500,001 
to -
1,000,000 0 0
Over
_1,000,000 14 67 2 14 12 86 11 79 11 79 8 57
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BUTTERMILK
Samples of buttermilk were likewise collected whenever op­
portunity offered. A total of 25 samples was collected during the 
months of May, June and July, and 9 of the cities under investi­
gation supplied one or more samples. An attempt was always 
made to find out whether the buttermilk was artificial or churn 
buttermilk. Thirteen of the samples (52%) were reported to be 
churn buttermilk, while twelve (48%) of them were artificial. 
The scores on flavor varied from 17.50 to 23.00 and averaged 
20.15. The average score on flavor of the churn samples was 
19.08 and of the artificial samples 21.31 or a difference of 2.23 
in favor of the latter. Several of the samples were criticized as 
being too salty and a larger number were criticized as having 
an acetic, instead of a desirable lactic acid flavor. The 
average per cent of fat was 1.32 and varied from .10 to 7.8%. 
The highest fat content, 7.8%, was found in a sample of churn 
buttermilk. Other samples of churn buttermilk showed rather 
high amounts of fat such as 1.8%, 1.9% and 1.4%.
The artificial buttermilk secured in Council Bluffs showed 
a constant fat per cent of 4.0. Aside from the buttermilk se­
cured from this concern, the artificial product always showed 
less than one per cent of fat. Some of the samples of buttermilk 
collected were said to contain Bacillus bulgaricus, but no attempt 
was made to determine whether or not this organism was present. 
The presence of this organism may play an important part in 
the^acid development, but the sample showing the highest acid­
ity was a sample of churn buttermilk in which it is reasonably 
safe to assume this organism was not present. Some of the acid­
ities were very high, five of the samples (20%) showing over 1%. 
The minimum acidity found was .60, the maximum was 1.26, 
and the average acidity was .857%. The package scores varied 
from 0 to 4.75 and averaged 1.45 due to the large number of 
bulk samples. No attempt was made to determine the number 
of bacteria present in the samples of buttermilk collected.
The prevailing prices for buttermilk in the various cities
are as follows: Churn Artificial
Buttermilk Buttermilk
Algona......................................................................... ,10c per gal..................................
Cedar Rapids.............................................................10c per gal...................................
Clinton................ .................. ...................................... 10c per gal. ........................
Council Bluffs.............................................................  5c per qt. 12c per qt.
Des Moines......................................... ,.................. ...,10c per gal. 5-10c per qt.
Des Moines...................................................... ...........  5c per qt. .......................
Ft. Dodge............................................................ ........15c per gal................. ................
Marshalltown... , .............................................................................. 4c per qt.
Newton.................................................... ....................  5c per pt. ........................
Nevada.................................................... .........................................  5c per pt.
The prices quoted for gallons are from creameries, milk 
plants, or buttermilk wagons. The prices for quarts are for bot-
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tied buttermilk delivered by milk dealers or for bulk buttermilk 
retailed at stores. The prices for half pints are for half pint 
glasses sold at soda fountains. At Council Bluffs, however, half 
pint bottles of artificial buttermilk may be had for three cents.
RESULTS ON COLON BACTERIA
Tables showing the relation between the bacterial counts 
and the presence of colon bacteria have been presented for the 
samples of milk and for the samples of cream from each city. 
From these it is evident that in general, with an increase in the 
number of bacteria, there is an increase in the number of colon 
organisms and it is probable that the small number of samples 
is, responsible for many of the irregularities encountered. This 
relationship between the bacterial counts and the presence of 
colon bacteria is by no means regular in all cases. Colon organ­
isms are sometimes present in samples of milk with very low 
bacterial counts and, on the other hand, samples having very 
high counts not uncommonly fail to show colon bacteria even in 
1 c.c. The presence of large numbers of lactic acid organisms 
apparently has little inhibitory effect on the colon organisms 
since in six samples of buttermilk (4 churn and 2 artificial) ex­
amined, colon bacteria were found in .001 of a c.c. which was the 
smallest amount tried.
The milk samples from Cedar Rapids (table VII) show the 
changes in the percentages that would be expected.
The percentage of samples in which colon bacteria was ab­
sent in 1 c.c. decreased down thru the groups. The percentage 
of samples showing colon bacteria in .1 c.c., .01 c.c. and .001 c.c. 
amounts does not show a regular increase but is about as would 
be expected. Where there are fairly large numbers of samples, 
the changes in the percentages are more nearly what would be 
expected, while with the small numbers of samples the changes 
are quite variable.
The samples of cream with high bacterial counts seem to 
show colon bacteria in the different amounts with greater regu­
larity than the samples of milk. This is probably due to the 
fact that the cream, in general; is older than the milk and would 
thus have afforded a better opportunity for growth.
In the samples of whipping cream, colon bacteria were com­
monly present, but in two of the samples (14%) each having 
oyer 1,000,000 bacteria per c.c. colon bacteria were absent in 1 
c.c.
From our results it seems that the presence of colon bac­
teria in certain amounts is a rather unsatisfactory basis for judg­
ing the sanitary quality of a sample of milk or cream if the bac­
terial content is to be considered a suitable basis; while in many 
instances there is the expected agreement between the presence
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of colon bacteria and the bacterial content, this is not uniformly 
true and discrepancies are quite common. Moreover, it would 
be very difficult to set a standard that would be at all satisfactory 
in the present state of our knowledge.
D ELIVERY OF M ILK
The distribution of milk in the cities visited during the in­
vestigation varies widely. In the smaller towns, in some cases the 
milk is called for at the home of the dairyman by neighbors, cus­
tomers sometimes furnishing their own pails or cans; in other cases 
a few bottles may be delivered in the neighborhood by a boy. 
Again, the dealer, milking a few cow^ s, may deliver the milk him­
self making the trip afoot carrying a can with a spout and meas­
ure and making all sales from bulk. Only a very small amount 
of milk is marketed by these simple methods.
By far most of the milk is delivered by wagon. Some wag­
ons of the open type are found, altho not frequently. In such 
cases the milk is invariably bottled and the bottles are sometimes 
exposed to the dust and dirt of the street. Several samples se­
cured from such wagons showed considerable dirt on the cap. 
This is particularly untidy and commonly results in dirt getting 
into the milk when the cap is removed. On some of these open 
wagons the bottles are covered with oil cloth and sometimes old 
blankets or quilts are used for this purpose.
Several types of the closed wagons are used. The lighter 
types, with side doors, are the most common, as the delivery is 
made in most cases directly by the producer who handles in the 
neighborhood of 30 or 40 gallons and who either bottles on the 
farm or delivers in bulk. These wagons vary from those that 
are old, worn or poorly kept to the newer and more tidy ones.
Usually the heavier wagons are in a better state of repair 
than the lighter ones and the horses have a better appearance 
and are cleaner. Much of the milk is handled in bulk.
At the time of this study many of the men in the milk plants 
wore white suits and some of the delivery men did also in the 
summer months. A clean, well kept delivery outfit with a 
driver wearing a clean white suit presents an appearance that 
attracts favorable attention of the public at no great increased 
expense.
In some of the cities “rear end” wagons are common and 
may be seen fitted with wood or canvas tops. Still another type 
of wagon common in at least one of the cities visited is that with 
the seat in the middle and a covered box in the front and another 
in the rear, or the seat in front and a large covered box occupy­
ing the remaining space. These boxes are arranged to hold either 
large milk cans for bulk delivery or regular cases for bottled milk 
or both. Auto trucks of open or closed types are also used.
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In two of the cities visited wagons handling a trade in but­
termilk were found. In such cases the dealer buys buttermilk 
from creameries and supplies hotels, restaurants and saloons and 
sometimes also residences, in amounts from one quart to one gal­
lon. Sometimes such dealers handle other products as well; one 
was observed which advertised “Fresh buttermilk, hominy, and 
horseradish.”
One of the dairies, supplying milk to Council Bluffs, has a 
large auto truck which makes daily trips into the country, over 
a route of twenty-five miles, to gather milk and haul it without 
delay to the city plant. In this way morning milk and that of 
the evening before reach the plant at about 8 A. M. The same 
truck makes regular afternoon trips to secure certified milk and 
cream from a certified dairy in Nebraska about seven miles from 
Omaha. I t may be of interest to note that this was the only 
source of certified milk met with in the investigation and, so far 
as the writers have been able to learn, is the only certified milk 
sold in the state.
VOLUME OF M ILK PRESENT IN  BOTTLES OF VARI­
OUS SIZES
Forty-four quart bottles of milk, 113 pint bottles of milk 
and 73 half pint bottles of cream were examined for the actual 
volumes contained.
All of the samples except four pint bottles were brought to 
the laboratory in the original containers; the four pint bottles 
were bulk and were examined because they were believed to be 
short.
The quarts of milk showed volumes ranging from 896.2 c.c. 
to 944.9. A quart is equivalent to 946.333 c.c. so it will be seen 
that all of the samples ran lower than they should have. Twelve 
of the samples (27%) were less than one per cent low, 21 samples 
(48%) were between one and two per cent low, 9 samples (20%) 
were between two and three per cent low, while 2 samples (5%) 
were between five and six per cent low.
A pint i£ equivalent to 473..166 c.c. and the 113 samples ex­
amined by us showed volumes ranging from 422.6 to 483.3. Six­
teen of the samples (14%) showed volumes greater than a pint; 
of these, 12 samples (11% of the total number) were less than 
one per cent high in volume, 3 samples (3%) were between one 
and two per cent high and 1 sample (1%) was between two and 
three per cent high. Of the 97 bottles containing less than a 
pint, 30 (27% of the total 113) were less than one per cent low, 
30 (27%) were between one and two per cent low, 24 (21%) were 
between two and three per cent low, and 6 (5%) were between 
three and four per cent low. 'Seven bottles (6%) were over four 
per cent low and of these 1 was between four and five per cent
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low, 1 between five and six per cent low, 3 between six and seven 
per cent low, 1 between eight and nine per cent low and 1 between 
ten and eleven per cent low.
A half pint is equivalent to 236.583 c.c. The half pint cream 
purchases examined by us showed volumes ranging from 193.6 
c.c. to 255.6. Seven of the 73 half pints (10%) showed volumes 
greater than an actual half pint; three of these were less than 
one per cent high, 2 were between two and three per cent high,
I was between three and four per cent high, and 1 was between 
eight and nine per cfent high. Of the 66 samples running under 
the actual volume of a half pint, 9 (12%) were less than one per 
cent low, 12 samples (16%) were between one and two per cent 
low, 16 samples (22%) were between two and three per cent low,
II samples (15%) were between three and four per cent low, 10 
samples (14%) were between four and five per cent low, 3 samples 
(4%) were between five and six per cent low, 1 was between six 
and seven per cent low, 1 was between eight and nine per cent 
low, 2 between nine and ten per cent low and 1 was between 
eighteen and nineteen per cent low.
Table XXVI gives the percentage of samples less than one 
per cent low, the percentage less than two per cent low, and so on 
up to five per cent. There is certain to be an error in measuring 
the volumes of milk or cream sold for the various quantities and 
there is no reason why this should always be in favor of the same 
party, be it consumer or dealer. The percentage error allowed 
should vary with the quantity of material measured because it 
is quite impossible to measure half pints with so small a percent­
age error as in measuring quarts. From table XXVI, it seems 
that it is reasonable when buying quarts to expect to get an 
amount which is not over two per cent low, when buying pints 
to get an amount not over three per cent low and when buying 
half pints to get an amount not over four per cent low. In many 
instances, of course, the errors in volume are not due to direct 
faults of the milk dealers, but are due to inaccurate bottles. How­
ever, the milk dealers can demand bottles of the proper size and 
undoubtedly can secure them.
TABLE X X V I.—SHOW ING PER CEN T OF BOTTLES W HICH W ERE LOW 
_______________________ VARIOUS PERCENTAGES
Quarts Milk Pints Milk Half Pints Cream
Total Number 
of Bottles 44 113 73
% of Bottles Less 
Than 1% Low 27 41 22
% of Bottles Less 
Than 2% Low 75 68 38
% o f  Bottles Less 
Than 3% Low 95 89 60
% of Bottles Less 
Than 4% Low 95 94 75
% of Bottles Less 
Than 5% Low 95 95 89
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DISCUSSION OF RESULTS
The results obtained indicate that in the cities included in 
the investigation, the milk and cream, whether raw or pasteur­
ized, commonly contain excessive numbers of bacteria, altho 
sapiples without these excessive numbers are sometimes found. 
The smaller towns in general have milk with lower bacterial 
counts than the milk of the large cities; this is undoubtedly due 
to the fact that in the smaller towns less time elapses between 
the production and delivery of milk than in the larger cities. In 
some cases the average bacterial content of the pasteurized pro­
duct exceeds that of the raw product, altho in most cases the raw 
product carries the greater number. Table XXVII summarizes 
the average bacterial content of both the raw and the pasteurized 
products in those cities where pasteurization is carried on; altho 
in many instances the number of samples examined was rather 
small, the results undoubtedly represent the actual condition. 
The reasons for these excessive numbers of bacteria are several. 
The large amounts of sediment found in some cases indicate 
heavy contamination with dirt, etc., but the factor of greatest 
importance in causing the high counts is the temperature at which 
the milk is held. The failure to cool milk quickly and to keep 
it cold is responsible for a rapid multiplication of the bacteria in 
the milk, and a few hours may be sufficient for the development 
of exceedingly large numbers.
The large numbers of bacteria found in pasteurized milk, 
while in part due to defective methods of handling after pasteur­
ization must also be in part due to improper exposures to heat. 
The exposures said by the employes to be used in certain plants 
are undoubtedly too low, and until these are increased it will be 
impossible to secure the proper destruction of bacteria.
Some of the milk and cream examined was excellent in flavor, 
while some of it was exceedingly poor. I t is surprising what 
poorly flavored products can be sold and the dealer still keep cus-
TABLE X X V II.— AVERAGE BACTERIAL CONTENT OP PASTEURIZED  
A N D  RAW PRODUCTS
Pasteurized Raw
N o. of j Av. No. 
Samples of Bacteria
No. of Av. No. 
Samples • of Bacteria
Ames M ilk..............
Cedar Rapids M ilk .. .  
Cedar Rapids Cream. 
Council Bluffs M ilk .. 
Council Bluffs Cream, 
Des Moines M ilk .. . .  
Des Moines Cream ...
Ft. Dodge M ilk..........
Pt. Dodge Cream .. . .  
Marshalltown M ilk .. 
Marshalltown Cream.
7 357,000 32
11 605,182 54
6 1,625,500 13
8 603,688 57
7 6,055,714 9
20 4,237,975 26
13 8,264,615 6
9 1,946,622 45
9 8,572,822 4
8 2,204,000 41
5 2,234,500 12
483,889
847,052
15,301,192
632,309
5.421.500 
4,578,217
6.537.500 
2,624,554 
7,551,625 
1,529,418 
2,766,954
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tomers. In comparing the average flavor of the raw and of the 
pasteurized products in the various cities, it was found that the 
advantage did not constantly rest with either class, and that in 
the majority of the comparisons the difference was too small to 
admit of any conclusions. I t is evident, however, that the con­
sumers should pay more attention to the flavor of the milk and 
cream delivered ta  them and should demand a product with a 
reasonably good flavor.
In general, the^chemical composition of the milk, as repre­
sented by the percentage of fat and the percentage of solids not 
fat, is satisfactory. Altho a few samples showed less than a nor­
mal amount of fat or other solids or both, the percentage was 
comparatively low, and undoubtedly in some cases was due to 
defective methods of handling the milk and not to any intention 
to defraud. The State Dairy and Food Commission, thru its 
milk inspectors, is largely responsible for the satisfactory con­
dition in this respect. The average fat content of the milk from 
some of the cities is surprisingly high. This is very likely due to 
the fact that customers so commonly judge the quality of milk by 
the amount of cream present and demand milk with a good cream­
ing ability.
Some of the samples showed excessive amounts of sediment 
while others showed only small amounts. I t is evident that in 
certain cases more attention should be paid to excluding dirt, 
etc., and, as undoubtedly most of this material gains entrance 
to the milk at the time of milking, better stable methods are quite 
clearly necessary. Customers should acquire the habit of ex­
amining the bottles of milk for sediment and should raise objec­
tions to large amounts because these indicate careless methods 
of production or handling, or both. The lack of sediment, how­
ever, must not be'taken as a guarantee of clean methods of pro­
duction because of the practice of some milkmen of removing the 
major portion of the dirt in their milk by clarifying or filtering 
thru cotton. The removal of dirt by such methods is believed 
to be a desirable practice, altho it is recognized that the ideal prac­
tice is to prevent the entrance of dirt rather than to remove it 
after it has gained entrance to the milk thru careless methods.
A considerable number of samples of milk and cream con­
taining an amount of acid in excess of .2% were found. These 
are in some cases, at least, thè result of bacterial growth that is 
made possible by high holding temperatures, and are to be ex­
pected in view of the high bacterial counts obtained.
The average package score was in general quite low due to 
the comparatively large number of bulk samples. The increased 
danger of the contamination of bulk milk as compared to bottled 
milk is evident to anyone giving the matter any attention.
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Consumers should learn to distinguish between milk of dif­
ferent sanitary qualities. The number of bacteria, the flavor, 
the amount of sediment, and the package in which milk is sold 
are all indications of the cleanliness used in the production and 
handling. Milk that conveys disease is expensive at any price. 
The consumer, in differentiating between grades of milk should 
be ready to pay a premium on the better quality just as he does 
in buying other articles of food.-
The samples of whipping cream examined carried in general 
very large numbers of bacteria. This is in all probability due 
to the holding of the cream in order to give it better whipping 
properties.
The churn buttermilk examined carried in  s o m e  c a s e s  
amounts of fat which indicated that the churning was not as ex  ^
haustive as it should have been. The flavor of the buttermilk 
examined was in certain instances quite good while in other in­
stances it was poor.
Altho there is commonly a general relationship between the 
bacterial counts and the presence of colon bacteria, many indi­
vidual irregularities in this relationship are encountered, and our 
work indicates that the presence of colon bacteria in various 
amounts is rather an unsatisfactory basis for judging the sani­
tary quality of a milk supply.
Many different types of delivery outfits were encountered 
in the different cities. The various demands require very dif­
ferent types of delivery outfits, but convenience, provisions for 
keeping milk cold, and a good appearance should always'be con­
sidered.
As would be expected, there is a certain deviation from the 
specified amount in the various bottles commonly used. In gen­
eral there was a shortage, altho some of the pints of milk and some 
of the half pints of cream showed volumes greater than that re­
quired. From our work it seems that deviations should be al­
lowed as follows: for quarts not over 2% low, for pints not over 
3% low, and for half pints not over 4% low.
CONCLUSIONS
1. Some of the market milk and cream of Iowa contains ex­
cessive numbers of bacteria.
2. In some cities the average bacterial content of the pasteur­
ized product exceeds that of" the raw, altho most fre­
quently that of the raw is the greater.
3. Some of the milk and cream sold in Iowa is very poor in
flavor, while some is very satisfactory.
4. Only a small percentage of the samples examined were low
in the amount of fat or solids not fat.
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5. Large amounts of sediment are not uncommon in Iowa milk,
while some samples show only insignificant amounts of 
sediment.
6. Excessive amounts of acid are sometimes found in Iowa milk
and cream.
7. A considerable amount of bulk milk is still sold in Iowa.
8. From our results it seems that the presence of colon bacteria
is a rather unsatisfactory basis for judging the sanitary 
quality of a/ sample of milk or cream.
9. Quart and pint bottles of milk and half pint bottles of cream
commonly showed considerable v a r i a t i o n s  in t h e  
amounts of material contained.
10. I t seems reasonable when buying quarts to expect an amount 
not over 2% low, when buying pints to  e x p e c t  an 
amount not over 3% low, and when buying half pints 
to expect an amount not over 4% low.
PROPOSED SCORE FOR BACTERIA IN PASTEURIZED MILK
Bacteria Score Bacteria Score
200 or less 35.0 4,001- 4,500 22.0
201- 250 34.5 4,501- 5,001 21.0
251- 300 34.0 5,001- 5,500 20.0
301- 350 33.5 5,501- 6,000 19.0
351- 400 33.0 6,001- 7,000 18.0
401- 500 32.5 7,001- 8,000 17.0
501- 600 32.0 8,001- 9,000 16.0
601- 700 31.5 9,001-10,000 15.0
701- 800 31.0 10,001-12,000 14.0
801- 900 30.5 12,001-14,000 13.0
901-1,000 30.0 14,001-16,000 12.0
1,001-1,200 29.5 16,001-18,000 11.0
1,201-1,400 29.0 18,001-20,000 10.0
1,401-1,600 28.5 20,001-22,000 9.0
1,601-1,800 28.0 22,001-24,000 8.0
1,801-2,000 27.5 24,001-26,000 7.0
2,001-2,200 27.0 26,001-28,000 6.0
2,201-2,400 26.5 28,001-30,000 5.0
2,401-2,600 26.0 30,001-35,000 4.0
2,601-2,800 25.5 35,001-40,000 3.0
2,801-3,000 25.0 40,001-45,000 2.0
3,001-3,500 24.0 45,001-50,000 1.0
3,501-4,000 23.0 Over 50,000 0.0
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